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Early extubation has become a mainstay method used to streamline recovery for adult post-
cardiac surgical patients in the intensive care unit. Given the progressive nature of healthcare, 
hospitals and health systems are utilizing nurses at the bedside to wean patients from mechanical 
ventilatory support. While there is literature that examines the risks and benefits of implementing
nurse-driven early extubation protocols to fast track the extubation process, there is a gap in 
literature regarding nurses’ perceptions and knowledge of the practice. The purpose of this 
qualitative descriptive, pilot study was to systematically investigate empirical evidence that 
supports the use of nurse-driven protocols to facilitate early extubation from mechanical 
ventilation in adult post-cardiac surgical patients. Two registered nurses from a single 
cardiothoracic intensive care unit (CVICU) in a southeast teaching hospital participated in 
structured interviews to yield accounts of their experiences and perceptions. The interviews were
conducted to identify the two nurses' knowledge, attitude, comfort level, and perception of nurse-
driven early extubation protocols. The interviews were transcribed verbatim and identifiable 
themes were extracted. As a result, the following themes emerged: Education, Resources, 
Independence, and Positive Patient Outcomes. This study will serve as a pilot for future research 
needed to identify nurses’ knowledge and perception of executing nurse-driven extubation 
protocols. This may support the extension of nurse-driven early extubation protocols across more
intensive care units and allow nurses working at the bedside to practice to the full extent of their 
education and training.
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Nurse-Driven Protocols to Facilitate Early Extubation After Cardiac Surgery
According to The Society of Thoracic Surgeons, early extubation is classified as removal of 
a breathing tube within six hours after arrival to the cardiovascular intensive care unit following 
cardiac surgery (Camp et al., 2009). Protocols and initiatives for early extubation following 
cardiac surgery continue to be a topic of interest when discussing early weaning from mechanical
ventilation compared to traditional extubation. Limited clinical practice guidelines outline the 
process of implementing early extubation protocols and the outcomes for post-cardiac surgical 
patients. Therefore, risks and benefits associated with early extubation, compared to 
conventional postoperative ventilation practices, must be considered.
Providers continue to seek early extubation for post-cardiac surgical patients in order to 
decrease the amount of time that patients are ventilated, and in order to improve patient 
outcomes. Previously reported benefits of early extubation suggest that weaning protocols can 
lead to a decrease in intensive care unit (ICU) and hospital length of stay, complications 
associated with mechanical ventilation, and duration of mechanical ventilation (Arici et al., 
2016). Conversely, premature weaning from mechanical ventilation could result in unsuccessful 
extubation, reintubation, or mortality (Arici et al., 2016). Traditionally, the extubation process is 
driven by physicians who use clinical expertise, evidence-based practice, and experiential 
knowledge to determine the length of intubation and when extubation should be initiated. Under 
this practice, nurses do not assess patients' readiness to wean or initiate the weaning process 
alongside respiratory therapists. Prolonged mechanical ventilation time lasts longer than a 
specified amount of time; usually between 24 hours and seven days (Fitch et al., 2014). 
Traditionally, patients were ventilated overnight for up to 24 hours and maintained 
hemodynamic stability through sedation and mechanical ventilation (Fitch et al., 2014). This 
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practice of prolonged intubation was once believed to not only provide patients with more time 
to recover, but also give the body more time to adjust and return the patient to their baseline 
health status (Richey et al., 2018). Because conventional methods are carried out gradually over 
time, potential ramifications of prolonged intubation include increased risk of complications 
while in the ICU, higher morbidity/mortality rates, increased demand of hospital resources 
(increased costs), and increased length of stay in the ICU and hospital (Danckers, 2013).  
Liberation from mechanical ventilatory support and the implementation of early extubation 
protocols, like the field of nursing, continue to evolve as the healthcare industry constantly 
changes to adapt to meet the needs of society. According to the US Census and the Society of 
Thoracic Surgery, the number of cardiovascular-related surgeries in North America is projected 
to grow to 461,046 cases in 2021 (Wong, Lai, Chee, & Lee, 2016). Increasing demands that 
accompany rises in cardiac surgeries include cost, resource restrictions, and increased demand 
for health care resources (Wong et al., 2016). To accommodate these increasing demands, health 
care reform continues to seek new innovative ways to manage cardiac surgical patients. Fast-
track cardiac anesthesia was introduced in the 1990s as a safe and effective protocol to facilitate 
early extubation of post-surgical patients (Wong et al., 2016). Early extubation has become a 
mainstay method used to streamline recovery from cardiac surgery. The use of early extubation 
protocols suggests that routine spontaneous breathing trials, driven by nurses and respiratory 
therapists, may improve ventilation times and patient outcomes (Cove et al, 2016).
The purpose of this honors project was to systematically investigate empirical evidence 
associated with nurse-driven early extubation protocols of post-cardiac surgical patients. 
Additional qualitative data was collected through the process of interviewing to identify nurses' 
knowledge, attitude, comfort level, and perception of nurse-driven early extubation protocols 
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following cardiac surgery. Collectively, information gathered was used to assess and analyze the 
efficacy and safety of extending early extubation protocols across more intensive care units. Not 
only can this process guide both physician and non-physicians in the usage of protocols in 
weaning post-cardiac surgical patients from mechanical ventilation, but also allow nurses 
working at the bedside to practice to the full extent of their education and training. 
Background on Early Extubation 
Mechanical ventilation, also known as positive pressure ventilation, is indicated when 
patients exhibit either clinical or laboratory signs of airway insufficiency or inadequate 
oxygenation and ventilation (Arici et al., 2016). Most often, the need for mechanical ventilation 
is caused by an underlying condition or disease. Mechanical ventilation works by optimizing gas 
exchange while decreasing the work of breathing. Inspiration triggers the release of a 
predetermined mixture of air (this includes oxygen and other gases) (Arici et al., 2016). The 
mixture of air is forced into the central airways through an artificial airway which eventually 
leads to the alveoli (Chan et al., 2001). This causes the intra-alveolar pressure in the lungs to 
increase substantially, thus inflating the lungs. The ventilator ceases forced breathing when an 
internal termination signal is initiated. Central airway pressure decreases, and the lungs deflate 
causing passive expiration. When the underlying condition that prompted the usage of 
mechanical ventilation improves or resolves, the multi-disciplinary health care team focuses on 
weaning (Chan et al., 2001). Weaning consists of transitioning a patient from ventilatory support 
to spontaneous breathing gradually, or all at once (Ward & Fullbrook, 2016). 
Weaning consists of transferring the work of breathing from the mechanical ventilator to the
patient. Because parameters for weaning after cardiac surgery are individualized to meet patients'
needs, the trajectory of successful weaning can be difficult to predict (Ward & Fullbrook, 2016). 
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Therefore, the ability to successfully wean patients must be considered on a case by case basis. 
Effective weaning strategies that optimize the trajectory of successful weaning include daily 
assessments that investigate readiness to wean, initiation of weaning after receiving orders from 
the physician, the use of spontaneous breathing trials (SBTs), and assessing tolerance of weaning
trials (Ward & Fullbrook, 2016). Effective weaning should include these interventions to 
successfully liberate patients from mechanical ventilation. During a consensus conference 
composed of clinicians with expertise in weaning, objective parameters were used to develop 
criteria to assess readiness to wean (MacIntyre et al., 2001). According to the consensus, 
weaning criteria are considered either required or optional (MacIntyre et al., 2001). Required 
criteria includes improvement of the underlying cause of respiratory failure, blood pH  >7.25, 
PaO2/FiO2 ≥150 or SpO2 ≥90 percent on FiO2 ≤40 percent, positive end-expiratory pressure 
(PEEP) ≤5 cmH2O, hemodynamic stability, discontinuation of vasopressor medications or low 
dose usage, and the ability to initiate a spontaneous breath (MacIntyre et al., 2001). The fraction 
of inspired oxygen is denoted FiO2 (Corredor & Jaggar, 2013). Optional criteria include 
hemoglobin ≥7mg/dL, absence of febrility with a core temperature below 38°C, and the ability to
arouse easily (MacIntyre et al., 2001).  
After patients are screened and parameters are met, physicians are notified for the initiation 
of extubation. Protocols are designed to help guide decision-making and to reduce variability 
during each encounter (Corredor & Jaggar, 2013). The nurse and respiratory therapist present 
objective data to the physician that represents readiness to wean; ultimately, the physician will 
determine if extubation is feasible and should be initiated (Corredor & Jaggar, 2013). Once 
nurses are given the go-ahead by the physician to begin the weaning process, an SBT is initiated.
An SBT requires the patient to breathe independently of the ventilator using a T-piece or 
EXECUTING NURSE-DRIVEN PROTOCOLS TO FACILITATE EARLY 
EXTUBATION
7
continuous positive airway pressure (CPAP) mode/inspiratory pressure support (Corredor & 
Jaggar, 2013). The duration of SBTs is usually 30 minutes; during this time, the patient is 
monitored while hemodynamic stability is assessed (Corredor & Jaggar, 2013). Taking on the 
work of breathing and ventilation signifies the extent to which a patient can meet their body's 
demand for breathing. SBTs are comprised of the following components: CPAP mode, low 
positive end-expiratory pressure (PEEP) of 5cm H20 or T-piece, low-pressure support settings 
between 5-8cm H20 or T-piece, and duration of 30-120 minutes (Gupta, Giehler, Walters, 
Meyerink, & Modrykamien, 2014). Positive airway pressure is maintained at the end of each 
expiration with PEEP or CPAP (Corredor & Jaggar, 2013). Application of PEEP and CPAP 
improve oxygenation by increasing the pressure and volume of the alveoli in the lungs and 
prevent ventilator-associated lung injury (Corredor & Jaggar, 2013).
During the SBT, a patient’s tolerance is assessed following SBT criteria. Criteria for a 
successful SBT includes the following parameters: respiratory rate <35 breaths/minute, SpO2 
≥90 or at baseline, changes in PaCO2 < 20% from baseline, absence of respiratory distress, no 
changes in mental status, hemodynamic stability, and heart rate <140 beats/minutes in the 
absence of arrhythmias (Ward & Fullbrook, 2016). If SBT criteria are not met during the trial, 
the SBT is discontinued and the patient is assessed for the cause of respiratory depression. If the 
SBT is successful, and if the patient tolerates the process, the physician and team are notified for 
an extubation consult (Ward & Fullbrook, 2016). The purpose of this study was to identify 
knowledge and perceptions of cardiovascular intensive care unit (CVICU) nurses regarding early
extubation protocols. Emerging themes related to this study included a) education, b) resources, 
c) positive patient outcomes, and d) independence. 




Early extubation is now considered a mainstay practice for adult cardiac patients undergoing
elective surgery. Literature suggests that early extubation reduces the length of stay in the ICU 
and hospital, reduces elective cancellations, reduces ventilator-associated complications, and 
improves patient outcomes (Fitch et al., 2014). Physicians began exploring early weaning from 
ventilators following cardiac surgery as early as the 1970s. There was, however, limited interest 
in the practice of early extubation because of the rising prevalence and popularity of opioid-
based anesthesia (Fitch et al., 2014). Opioid-based anesthesia led to prolonged postoperative 
ventilation times (Cheng, 1995). By the 1990s, confounding variables (i.e. having a 
disproportionate number of beds available for post-operative patients) began to punctuate 
surgical schedules, prompting surgical teams to reexamine the practice of early extubation (Cove
et al., 2016). Westaby et al. (1993) published their work regarding the extubation of post-surgical
patients in the postoperative recovery area (PACU). The literature demonstrated that post-cardiac
surgical patients could be extubated within two to three hours, and subsequently transferred to 
step down units. The term "fast-track cardiac surgery", which describes the process of extubation
from mechanical ventilation in less than six hours, was soon-thereafter adopted. As healthcare 
systems diverged to this practice, adjustments to high-dose opioid-based techniques occurred. As
the implementation of early extubation protocols (also known as fast track extubation) increased,
reliance on high-dose opioid techniques decreased (Cove et al., 2016).  
A review of the literature was conducted related to executing nurse-driven early extubation 
protocols in post-cardiac surgical patients. A systematic search to locate articles was conducted 
using PubMed, Cochrane Library, and Current Index of Nursing and Allied Health Literature 
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(CINAHL). Articles were found by searching "early extubation" AND "protocol" AND "nurse" 
and "cardiac" as well as "weaning protocol" AND "nurse". 
Inclusion criteria included articles that focused on implementing, executing, and evaluating 
the effectiveness of weaning protocols for post-cardiac surgical patients on mechanical 
ventilation. Additionally, inclusion criteria included protocols used to quickly and effectively 
wean patients following cardiac surgery, and nurse perceptions and knowledge of the practice. 
The terms 'early extubation' and 'weaning' were used interchangeably to yield additional 
resources. All articles were written in English and were published within the last 40 years. This 
time frame was used to examine the continuity of the practice and to explore the evolution of the 
practice. Exclusion criteria included publications published in non-scholarly journals and those 
that focused primarily on traditional extubation from mechanical ventilation alone. 
Initially, the search yielded 573 articles; this was narrowed down to 15 articles based on 
inclusion and exclusion criteria. Of the articles included in this paper, the systematic review 
yielded five articles with primary outcomes that predominantly focused on ventilation time 
alone, and three articles with primary outcomes associated with decreases in mechanical 
ventilation time and ICU/hospital length of stay. Three articles had primary outcomes that 
focused on the safety and efficacy of early extubation. The remaining four articles focused on 
decreases in ventilation time in addition to communication and collaboration between a 
multidisciplinary team. 
Reduction in Ventilation Time and Length of Stay in ICU/Hospital
A systematic literature review yielded three articles that addressed reductions in ventilation 
time and length of stay in the ICU and hospital setting (Cove et al., 2016; Danckers et al., 2013 
& Soltis, 2015). All three studies utilized protocol directed approaches to facilitate the early 
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liberation of cardiac patients from mechanical ventilation following surgery. Cove et al. (2016) 
and Danckers et al. (2013) implemented new extubation protocols while Soltis (2015) modified 
an existing extubation protocol. In the ICU, prolonged extubation increases the risk of ventilator 
acquired pneumonia, prolongs the use of sedatives and analgesics, delays rehabilitation, and 
increases costs and utilization of hospital resources (Cove et al., 2016; Danckers et al., 2013 & 
Soltis, 2015). Providers are often preoccupied caring for the most unstable patients while trying 
to meet the challenging demands of the ICU. Therefore, timely removal of endotracheal tubes 
(ETTs) may often go overlooked (Cove et al., 2016).
Danckers et al. (2013) hypothesized that a team-based, multidisciplinary approach would 
reduce time to extubation and thus, length of stay in the ICU and hospital. The study would 
ultimately create a safe and efficient design to safely prepare postoperative patients for 
extubation, regardless of the demands of the ICU and preoccupation by physicians. The sample 
included 202 elective postoperative cardiac surgery patients who were chosen to participate three
months before, and three months after protocol initiation. Of the 202 patients, 102 were assigned 
to the nurse-driven weaning group, while 100 patients were assigned to the physician-driven 
weaning group (Danckers et al., 2013). Exclusion criteria included patients who experienced 
events that contraindicated the application of the protocol. The prospective, non-randomized 
study was conducted in a 13-bed medical-surgical ICU over a six-month timeframe (Danckers et 
al., 2013). Critical care nursing staff had at least 15 years of experience in the ICU and achieved 
Critical Care Nursing Certification. Other staff comprising the multidisciplinary team included 
nurse managers, house staff physicians, and a full-time intensivist. A respiratory therapist was 
not dedicated to this study; instead, the respiratory therapist covered usual care for other patients 
in the ICU. The ICU nursing staff were trained before the initiation of the weaning protocol. 
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Training consisted of a one-month training period, in which nursing staff underwent both 
didactic and practical simulations. A one-month training period was thought to provide nursing 
staff with adequate time to familiarize themselves with the protocol. This timeframe was also 
thought to provide an open communication window between physicians and ICU nurses. After 
the one-month training period, patient recruitment, enrollment, and data collection began. 
Patients were eligible to enter the protocol only after the condition that warranted mechanical 
ventilation was resolved or improved significantly. During the physician-directed weaning 
period, the initiation of weaning and the progression of the weaning process were determined by 
the ICU physicians. Nurses did not assess for readiness to wean, initiate weaning protocols, or 
advance the weaning process. Instead, physicians assessed for weaning before or during morning
work rounds. Patients were weaned using pressure support mode (5-8cm H20) with and without 
CPAP (Danckers et al., 2013). Results of the initiation of the protocol approach to early 
extubation yielded a reduction in median extubation time from 620 minutes to 405 minutes 
(Danckers et al., 2013). The length of stay in the ICU was also reduced from two days (pre-
protocol) to one day (post-protocol). Reintubation rates remained the same in both groups at 
2.06%. Study results support the theory that a simple multi-disciplinary extubation protocol is 
safe and is associated with a significant reduction in duration of mechanical ventilation and 
length of stay in the ICU after elective cardiac surgery.  
Best practice standards in the clinical workplace continue to be a focus of health care reform
to improve patient safety and outcomes while reducing costs. Early extubation is considered a 
modality used to ensure best practice and patient safety (Soltis, 2015). Based on these best 
practice recommendations, Soltis (2015) and the Cardiothoracic Surgery PI Project Team 
initiated a performance improvement (PI) project. The primary aim of the project was to improve
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early extubation rates and decrease the length of stay in the cardiothoracic intensive care unit 
(CTICU). The project was conducted in a 12-bed CTICU and 40-bed progressive care unit 
(PCU) in the southeast region of the United States. Team members of the PI project included 
CTICU nurses, the nurse manager, educators, respiratory care practitioners, and data analysts. 
Existing extubation protocols were analyzed and possible changes were discussed among 
surgeons, intensivists, and clinical nurses. A new early extubation protocol was developed to 
improve communication among the healthcare team and to clearly define the protocol to be 
followed by clinical nurses and respiratory care practitioners. The nurse manager associated with
the study was responsible for collecting real-time weekly data reports of the weaning process and
for recording the number of patients liberated from mechanical ventilators early. Implementation
of the PI Project resulted in significant increases in the number of patients extubated in less than 
6 hours; extubation rates increased from 14.4% to 48% (Soltis, 2015). Mean ventilation hours 
decreased from 22.8 hours to 11.1 hours while the reintubation rate remained consistent at 2.9% 
(Soltis, 2015). This study successfully demonstrated that the use of an early extubation protocol, 
executed using an interdisciplinary team approach, lead to decreased length of stay in the CTICU
for post-cardiac surgical patients. 
Because of the challenging and fast-paced nature of ICUs, team members are often 
distracted when responding to emerging problems and conflicting demands. This type of 
environment is conducive to both commission and omission errors (Cove et al., 2016). 
Physicians, who are more likely to experience these issues, tend to focus predominantly on high 
acuity cases where patients are more hemodynamically unstable. While these patients demand 
more attention, subacute cases (namely timely removal of ETTs) often go overlooked; this can 
substantially impact patient care outcomes. According to Fitch et al. (2014) only 12% of cardiac 
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surgical patients are successfully extubated from mechanical ventilation within the six-hour 
window of early extubation. Standardized protocols have been shown to increase the number of 
patients that are extubated within six hours (Fitch et al., 2014).
Cove et al. (2016) implemented a multidisciplinary extubation protocol in the CTICU at the 
National University Hospital in Singapore that would ensure post-cardiac surgical patients were 
gradually weaned from mechanical ventilation, despite the challenges and demands that 
physicians faced while working in the ICU. Using a retrospective before and after observational 
study design, Cove et al. (2016) hypothesized that the implementation of simple, standardized 
SBTs before extubation would lead to reductions in the duration of mechanical ventilation and 
thus, length of stay in the CTICU. The impact of the protocol was measured three months before 
and three months after implementation of the protocol.  Before implementing the extubation 
protocol on the 19-bed unit, bedside physicians would initiate the weaning process by conducting
an SBT. Based on the results of the SBT, the physicians would then decide when it was 
appropriate to extubate (Cove et al., 2016). Analgesics, propofol, and morphine were given in 
half doses; if patients were aroused comfortably, they were discontinued completely (Cove et al.,
2016). Tramadol and paracetamol were given prior to weaning from sedation. Nursing staff 
assessed the readiness for SBTs within four to six hours of patient arrival to the ICU. If deemed 
ready, the respiratory therapist would initiate an SBT. If successful after 30 minutes, the 
respiratory therapist and nurse would consult with the ICU physician to determine readiness to 
extubate. Pre-protocol, 128 cardiac surgical patients were admitted to the ICU, 99 of which met 
the extubation protocol inclusion criteria. Post-protocol, 168 cardiac surgical patients were 
admitted to the ICU, 102 of which met the extubation protocol inclusion criteria (Cove et al., 
2016). After the implementation of the protocol, the median extubation time decreased by 35% 
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(from 620 minutes to 405 minutes) (Cove et al., 2016). The overall extubation time, using the 
protocoled approach, was reduced by 144 minutes (from 209 minutes to 70 minutes). The 
median time post-protocol spent on CPAP was reduced by 24% (from 130 minutes versus 98 
minutes). Lastly, ICU length of stay was reduced from two days to one day (p < 0.001) (Cove et 
al., 2016). The reintubation rate went unchanged, with 2% of the patients requiring reintubation 
in both the pre-protocol group and post-protocol group. The results of the study support the 
hypothesis that implementation of an early extubation protocol, using SBTs, decreases the time 
to extubation and the length of stay in the ICU. This suggests improvements in the step-down 
process to initiate SBTs and weaning from mechanical ventilation prior to review by the 
physician. The protocoled approach to extubate from mechanical ventilation, through the 
implementation of SBTs, empowered nurses (alongside respiratory therapists) to work 
autonomously to promote early liberation of patients from mechanical ventilators (Cove et al., 
2016). 
A Multi-disciplinary Team Approach
 Although evidence supports the use of extubation protocols in the ICU setting, extubation 
protocols still go unused in many ICUs. The use of multi-disciplinary teams to facilitate the 
implementation of early extubation protocols has demonstrated a positive impact on patient care 
outcomes and decreases in mechanical ventilation times (Cove et al., 2016). Chan et al. (2001) 
sought to establish an evidence-based, multi-disciplinary, team-driven extubation protocol 
created and supported by attending physicians, respiratory therapists, and registered nurses. In 
this way, all team members would be involved in the shared decision-making process. The 
development of the multi-disciplinary protocol took place in a 14-bed medical/surgical ICU 
(Chan et al., 2001). Over three months, meetings amongst attending physicians, respiratory 
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therapists, and nurses took place. Meetings consisted of reviewing current literature that 
supported the practice, developing the extubation protocol, and refining the extubation protocol. 
All team members were engaged in designing the multi-disciplinary extubation protocol. Regular
attendance at all meetings fostered a culture for accelerated development of the protocol (Chan et
al., 2001). Registered nurses assessed patients' readiness to wean from mechanical ventilators 
following written orders by the physician. Once criteria and parameters were met, patients 
received SBTs for a period of 60 minutes. During SBTs, patients were continually assessed and 
monitored for signs of distress and intolerance. If any sign of intolerance persisted for more than 
five minutes and could not be corrected (i.e. by repositioning the patient or suctioning), the trial 
was terminated (Chan et al., 2001). On the other hand, if patients did not show signs of 
intolerance, and had patent airways, they were extubated by the physician. Nurses and 
respiratory therapists perceived the protocol favorably because it provided more autonomy and 
improved extubation times. 83% of the patients in this study were extubated after their first SBT,
while 17 % of patients were reintubated after their initial SBT (Chan et al., 2001). Overall, this 
approach was deemed safe and was well accepted among the multi-disciplinary team. 
Fast track cardiac anesthesiology is slowly becoming the standard of care for patients 
following cardiac surgery (Hefner et al., 2019). Given the progressive nature of healthcare, 
hospitals and health systems are implementing quality improvement projects to follow fast track 
anesthesia clinical guidelines. The principle of "lean management", first described in the Toyota 
business model, has been utilized in quality improvement projects as a means of reducing 
variations among work processes (Hefner et al., 2019). Using this business model, all individuals
are held accountable and are responsible for utilizing pre-existing tools. Hefner et al. (2019) 
applied the concept of lean management to a quality improvement project in a critical care 
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setting when attempting to reduce prolonged mechanical ventilation times after coronary artery 
bypass grafting (CABG). The quality improvement project utilized a multi-disciplinary team 
approach to decrease ventilation rates to match that of the National Society of Thoracic Surgeons
(STS) like-hospital benchmark of 12%, and to achieve a median ventilation time of 7.6 hours 
(Hefner et al., 2019). The multi-disciplinary team consisted of cardiac surgeons, intensivists, 
anesthesiologists, registered nurses, respiratory therapists, pharmacists, and perfusionists (Hefner
et al., 2019). Three interventions were implemented in the Division of Cardiac Surgery in hopes 
of reducing prolonged mechanical ventilation rates. Interventions included the development of a 
standardized extubation protocol, utilization of dry-erase boards in patients' rooms to promote 
communication between team members, and updated orders within the electronic medical record 
that included edits (Hefner et al., 2019). A total of 68 CABG operations were performed six 
months before implementation of the interventions, whereas 58 CABG operations were 
performed after the interventions (Hefner et al., 2019). The quality improvement initiative 
resulted in significant reductions in median ventilation time (11.4 hours to 6.9 hours) and 
prolonged mechanical ventilation (29 hours to 9 hours) (Hefner et al., 2019). The quality 
improvement project also noted an increase in the number of patients that were extubated earlier 
from mechanical ventilation. Pre-intervention, the number of patients that were extubated early 
was 19; this figure increased substantially to 41 post-intervention (Hefner et al., 2019). The use 
of lean management alongside a multi-disciplinary team approach not only succeeded in 
reducing prolonged mechanical ventilation, but also facilitated communication between members
of the multi-disciplinary team (Hefner et al., 2019). The sustained success of the quality 
improvement project can be attributed to the efforts of the multi-disciplinary team to 
continuously focus on the issue at hand and to keep each other engaged by holding each other 
EXECUTING NURSE-DRIVEN PROTOCOLS TO FACILITATE EARLY 
EXTUBATION
17
accountable. These findings may help guide other areas of critical care in developing their 
quality improvement projects.
 Safety and Efficacy
Thus far, this paper has addressed the benefits of early extubation through the utilization of 
standardized protocols. Benefits include quicker postoperative recovery time, quicker return of 
ciliary function, reduced risk of developing post-surgical complications, improvements in 
respiratory function and coughing, and improvements in early mobilization (Marcantuono et al., 
2015). It has also been shown to decrease the overall incidence of acquiring nosocomial 
pneumonia (Quasha et al., 1980). It is, however, equally important to address the safety and 
feasibility of fast track extubation by investigating associated risks and complications. 
Accelerating the weaning process may precipitate risks associated with prematurely weaning 
patients from mechanical ventilation (Rashid, Sattar, Dar, & Khan, 2008). Potential risks are 
especially concerning for patients who have undergone cardiac surgery because of the 
physiological stress patients endure postoperatively. Postoperative physiological stress can lead 
to reduced cardiac output, impaired venous return, cardiac ischemia and heart failure (Rashid et 
al., 2008). Prematurely weaning patients from ventilators may directly result in unsuccessful 
extubation; ultimately, this would lead to reintubation (Arici et al., 2016).
 In a retrospective study conducted at Dow University of Health Sciences that compared 
outcomes of early extubation to prolonged extubation following cardiac surgery, early extubation
was advantageous in terms of quicker recovery and shorter ICU length of stay. Rashid et al. 
(2008) divided 86 postoperative cardiac surgical patients into two groups: Group A would be 
extubated in less than four hours and Group B would endure prolonged mechanical ventilation 
for more than four hours. Compared to the group of patients that experienced prolonged 
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extubation, patients that were extubated earlier experienced a decreased percentage of 
complications. Complications included infection and mortality (Rashid et al., 2008). The 
percentage of infection in Group A (3%), differed from those in Group B (8%). Mortality rates in
Group A equalized at 0%, whereas Group B participants exhibited a mortality percentage of 2% 
(Rashid et al., 2008). The study did not observe any serious adverse effects associated with early 
extubation. This finding suggests that early extubation is a safe practice for patients following 
cardiac surgery. Although data supports this finding, more conclusive evidence is needed in 
order to definitively imply a correlation-causation relationship (Rashid et al., 2008). 
Qualitative studies show an emerging theme that exists for patients that are weaned from 
mechanical ventilation. The process of weaning is physically demanding, uncomfortable, and 
may provoke fear and anxiety (Soltis, 2015). Implementation of early extubation protocols can 
result in drastic improvements in psychological well-being for patients that require mechanical 
ventilation (Soltis, 2015). This could terminate unnecessary patient discomfort that is associated 
with prolonged intubation. With the use of early extubation protocols and rounding initiatives, 
Soltis (2015) noted reductions in ventilation times for postoperative cardiac surgery patients and 
decreased development of pulmonary complications (Soltis, 2015). A performance improvement 
project was initiated to improve health outcomes for patients on mechanical ventilation following
cardiac surgery. The performance improvement project consisted of implementing an early 
extubation protocol and utilizing a clinical nurse specialist. The primary responsibility of the 
clinical nurse specialist was to make more frequent rounds and to monitor patients for ventilator-
associated complications. The number of patients that were extubated in less than six hours 
increased to 48% from a baseline of 14.4% (Soltis, 2015). The incidence of pulmonary 
complications (i.e. pulmonary edema or hypoxia) decreased to 27% from a baseline of 60% 
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(Soltis, 2015). This improvement project supports the practice of hastening the extubation 
process, while maintaining a safe standard of care for patients.
Today, patients that undergo cardiac surgery presumably have more comorbidities, 
compared to previous decades and require more extensive planning and treatment (Flynn et al., 
2019). Research suggests that there are no major complications associated with early extubation 
of low-to moderate-risk post-cardiac surgical patients. Limited studies have identified the 
adverse effects associated with prematurely weaning patients with a greater severity index (Flynn
et al., 2019). One must question if the same risk-benefit profile for those considered low-risk 
postoperatively exists for those that are considered higher-risk postoperatively. Flynn et al. 
(2019) sought to answer this question by studying if adverse effects increased after executing 
early extubation protocols for patients with increased preoperative risks. Patients that were 
categorized as having 'increased preoperative risks' included those with chronic lung disease, 
hypertension, and diabetes mellitus (Flynn et al., 2019). Adverse events included acute renal 
failure, reintubation, stroke, and 30-day mortality (Flynn et al., 2019). Adverse events were 
studied six months before and after implementation of the extubation protocol. The study found 
that for higher-risk post-cardiac surgical patients, the rate of reintubation and risk for 
postoperative stroke decreased significantly. Ventilation times decreased from 7.40 hours to 5.67
hours after the implementation of the protocol (Flynn et al., 2019). Other composite adverse 
outcomes, including renal failure and 30-day mortality, showed no significant difference before 
and after implementation of the protocol. Although early extubation protocols were successful in 
reducing overall ventilation times, further research is needed to definitively imply reductions in 
adverse effects of higher-risk post-cardiac surgical patients from mechanical ventilatory support 
(Flynn et al., 2019).
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Nurse Perceptions and Knowledge
While nurse-driven early extubation protocols have been associated with reductions in 
ventilation time and improved patient outcomes for post-cardiac surgical patients, nurse 
perceptions and knowledge of the practice have not been widely evaluated or established. 
Research suggests that among professionals in the allied health sciences, nurses tend to adhere to
protocols more readily (Blackwood & Wilson-Barnett, 2007). This finding can be attributed to 
education, training, and professional culture (Lawton & Parker, 1999). The practice of 
protocoled weaning is interrelated to other components that must also be considered. 
Implementing nurse-driven protocols alone does not guarantee that the practice will be readily 
accepted and followed by health professionals that are responsible for producing favorable 
outcomes. It is, therefore, imperative to evaluate nurses' perceptions, attitudes, and views of 
executing extubation protocols when analyzing the effects of implementing nurse-driven 
extubation protocols.
Nurse perceptions were collected and analyzed using a questionnaire before and after 
implementing a nurse-driven extubation protocol on three ICUs (Blackwood & Wilson-Barnett, 
2007). The nurse-driven protocol was introduced into unit one (the intervention unit) while units 
two and three (the control units) utilized traditional physician-led extubation practices 
(Blackwood & Wilson-Barnett, 2007). Characteristics of the nurses included in the study did not 
significantly differ in terms of age and nursing experience. Phase one of the study occurred 
before the intervention while phase two occurred nine months after implementation of the 
protocol. The study found that during phase two, outcomes differed slightly between the 
intervention group and the control groups. The intervention group that followed the extubation 
protocol reported greater satisfaction with multi-disciplinary team collaboration and a higher 
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perceived level of knowledge of the practice (Blackwood & Wilson-Barnett, 2007). The protocol
was deemed useful for practice by 75% of the nurses. Successful extubation utilizing the 
protocol were recognized by 25% of the nurses (Blackwood & Wilson-Barnett, 2007). 
Qualitative responses that were collected suggested that the use of protocols was moreover 
useful for novice nurses who lacked the confidence and knowledge to wean patients due to a 
deficit in experience (Blackwood & Wilson-Barnett, 2007). While some nurses in the study 
found that a standardized protocol increased both autonomy and guided decision-making, others 
felt that protocols restricted their ability to practice autonomously and their freedom to use their 
professional judgement. Interestingly, experienced nurses expressed a lackadaisical attitude 
towards the protocol. Due to experiential knowledge, seasoned nurses did not find the protocol 
especially beneficial because it simply reflected what they already knew and practiced 
(Blackwood & Wilson-Barnett, 2007). These findings suggest the need to find an equilibrium 
between allowing experienced nurses to practice to the full extent of their education and training 
while providing consistent, standardized guidelines.  
Rose et al. (2014) conducted a review of qualitative studies of healthcare providers, patients,
and families in order to identify factors that influence the weaning process. Two identifiable 
emerging themes extracted from the studies included two primary categories: physicians’ 
perceptions of the role of nurses during extubation, and nurse perceptions of executing 
extubation protocols. Studies found that physicians’ perceptions of the nursing role during 
extubation were based on the nurse’s experience and competence (Rose et al., 2014). Physicians 
often limited nurses’ scope of practice during the weaning process based on this premise alone 
(Rose et al., 2014). With the use of protocols, physicians indicated that the standardized 
approach not only provided a framework that promoted nurse participation and inter-professional
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communication, but also legitimized nurse’s role (Rose et al., 2014). Nurse respondents 
expressed that the perceived usefulness of weaning protocols was greatly influenced by their 
level of experience and the types of patients being extubated. Because extubation is highly 
objectified, subjective knowledge related to patients is often overshadowed and devalued during 
the weaning process. Nurse respondents emphasized the importance of utilizing a protocol in 
conjunction with experiential and subjective knowledge (Rose et al., 2014).
Tierney et al. (2019) evaluated nurse's knowledge and perception of weaning before and 
after implementing an evidence-based extubation protocol. The extubation protocol was adapted 
from Fitch et al. (2014) as part of a quality improvement project. The study population consisted 
of 19 CVICU registered nurses. Their mean years of experience was 5.57 years, with two 
participants having more than 20 years of experience. Of the 19 CVICU nurses, 12 had two or 
less years of experience in the ICU (Tierney et al., 2019). The nurses were oriented to the 
protocol and were followed through simulation. The simulation consisted of the nurses assessing 
their patients' readiness to wean using parameters outlined in the protocol. If parameters were 
met, the nurses would guide the patient through an SBT (Tierney et al., 2019). This opportunity 
afforded nurses the opportunity to drive the weaning process and to use critical thinking skills to 
guide their decision-making (Tierney et al., 2019). The simulation provided a realistic 
environment for nurses to execute the newly adopted extubation protocol before implementing 
the protocol in their work environment. Nurses' knowledge and confidence of weaning were 
measured before and after implementation of the protocol using a ten-question test. Nurses were 
also asked to rank their perceived knowledge of the weaning process and efficacy of using the 
protocol (Tierney et al., 2019). The quality improvement project found that the nurses scored 
significantly higher on the posttest compared to the pretest. Results gathered from the Likert 
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scale found that the nurses' perceptions of their knowledge and confidence of weaning increased 
significantly (Tierney et al., 2019). The use of simulation could potentially modernize education 
and training for nurses and improve confidence and competence to better prepare nurses to 
execute early extubation protocols (Tierney et al., 2019).  
Purpose of the Qualitative Study 
This descriptive qualitative pilot study seeks to explore the perceptions and knowledge of 
two CVICU registered nurses in relation to executing nurse-driven early extubation protocols. 
The primary aim of the study is to identify how comfortable ICU nurses are with using nurse-
driven early extubation protocols. Additionally, nurses’ perceptions of patient outcomes after 
executing nurse-driven extubation protocols will be explored. Information gathered from the 
study can potentially identify areas of consolidation for nurses that may require additional 
training and knowledge. Collectively, information gathered may support the extension of nurse-
driven early extubation protocols across more intensive care units. Not only can this reduce 
ventilation times for post-cardiac surgical patients and improve patient outcomes, but also allow 
nurses to practice to the full extent of their education and training.
Methods
Conceptual Framework  
The theoretical frameworks that were used in this study to help shape the interview 
questions included the Weaning Continuum Model, proposed by The Third National Study 
Group on Weaning from Mechanical Ventilation, and a seven-question participatory survey 
created by Clochesy et al. (1997). The Weaning Continuum Model is divided into three distinct 
stages: preweaning, the weaning process, and weaning outcomes (Knebel et al., 1998). The 
preweaning stage consists of assessing the patient’s readiness to wean and communicating with 
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the multi-disciplinary team to resolve the underlying condition that prompted mechanical 
ventilation (Knebel et al., 1998). The weaning process consists of utilizing a chosen method to 
wean the patient and assessing the tolerance of the procedure. Lastly, the outcome stage consists 
of two potential outcomes: complete weaning and incomplete weaning (Knebel et al., 1998). 
Complete weaning is indicative of successful weaning from mechanical ventilation, in which the 
patient can breathe spontaneously over a period of 24 hours without ventilator support. This 
model will provide an in-depth conceptualization and understanding of the weaning process. 
Clochesy et al. (1997) conducted a descriptive survey comprised of seven open-ended 
questions that were mailed to 1000 randomly selected members of the American Association of 
Critical Care Nurses (AACN). Sample questions included, “What information do you use to 
decide that a patient is ready to wean?” and “What is the most important issue related to weaning
patients from mechanical ventilatory support?” The open-ended questions aimed to describe 
critical care nurses' perceptions of weaning practices. The results of the survey were analyzed to 
assess the range of responses and to identify common themes. This model will assist with the 
development of interview questions that will be used to assess how comfortable ICU nurses are 
with executing nurse-driven early extubation protocols, and the perceptions of ICU nurses of 
patient outcomes after executing nurse-driven extubation protocols.
Design
The descriptive qualitative pilot study was developed and shaped by The Continuum Model,
and a seven-question participatory survey created by Clochesy et al. (1997) that assessed 
weaning practices of critical care registered nurses. Questions included in the interview 
(Appendix A) sought to explore the perceptions and knowledge of ICU nurses concerning the 
execution of nurse-driven early extubation protocols. Topics included how comfortable ICU 
EXECUTING NURSE-DRIVEN PROTOCOLS TO FACILITATE EARLY 
EXTUBATION
25
nurses are with executing nurse-driven early extubation protocols, and the perceptions of patient 
outcomes after executing nurse-driven early extubation protocols. Open-ended questions were 
used throughout the interview to provide a detailed description of nurses' experiences and 
perceptions. Interviews were conducted face-to-face via Zoom. 
Participants 
A convenience sample of two registered nurses, from a single CVICU in a southeast 
teaching hospital, was used for the study. A brief description of the study and research questions 
were provided to a nurse researcher (responsible for sending a listserv to recruit potential 
participants) along with inclusion criteria. Inclusion criteria included registered nurses with a 
current registered nurse license, current employment in an ICU with extubation protocols in 
place, and experience with executing nurse-driven early extubation protocols. 
Data Collection & Analysis
Recruitment for potential participants began following approval from the IRB and the 
ICU’s unit manager. The principal investigator sent an email to a nurse researcher in the 
Department of Nursing Quality and Research at the hospital. The email included a brief 
description of the study, research questions, and inclusion criteria. The nurse researcher then sent
the recruitment email to all nurses in the respective ICU via listserv. The principal investigator’s 
contact information was included in the recruitment email. Potential participants reached out to 
the principal investigator directly by email. The principal investigator then contacted participants
by email to arrange a mutual date and time to meet. When potential participants indicated interest
in participating in the study, the information sheet was read to them, questions were answered, 
and verbal consent to participate in the study was obtained. 
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Consent was also obtained in person on the day of the interviews. Interviews were 
conducted only after all questions presented by study participants had been answered. Interviews 
were conducted face-to-face via Zoom, in a private setting. Interviews were transcribed verbatim
by the principal investigator and the faculty advisor. Identifiable emerging themes related to this 
study were extracted from the interviews.  Four core themes associated with successful 
extubation were described by the nurses: Education, Resources, Independence, and Positive 
Patient Outcomes. 
 Because the goal of the research is to identify overarching themes related to the nurses’ 
perceptions of early extubation protocols, a thematic analysis will be utilized for the analysis of 
the data. Thematic analysis is a common approach with qualitative descriptive research 
(Vaismoradi, Turunen, & Bondas, 2013). After transcribing and reviewing the transcripts of the 
participants, initial readings were conducted by the principal investigator and her advisor. 
Similarities began to emerge from the data and were grouped together. Finalized themes were 
generated after the researcher and advisor reviewed the data both independently and came then 
came together to form finalized overarching themes. Common themes emerged such as 
education, resources, independence, and positive patient outcomes.
The qualitative data obtained through the process of interviewing was recorded by the 
principal investigator in such a manner that the identity of the participants could not readily be 
ascertained, directly or through identifiers linked to the participants. In order to protect 
confidentiality of patients, the two nurses were asked to refrain from using any patient identifiers
(including names of patients and the institution in which they work). The participating nurses 
referred to said patients as "the patient" and their place of work as “the institute”. 





Two registered nurses (Participant I and Participant II) from a single ICU in a teaching 
hospital were interviewed face-to-face via Zoom in a private setting outside of work. Interviews 
lasted from 15 to 30 minutes. Participant I had three years of experience as a registered nurse in 
the ICU compared to Participant II who had 16 years of experience as a registered nurse in the 
ICU. Participant I and II both attested to using early extubation protocols to wean post-cardiac 
surgical patients from mechanical ventilation in their current place of work. Participant II 
mentioned using a nurse-driven early extubation protocol to wean post-cardiac surgical patients 
from mechanical ventilation at a different hospital, while Participant I did not. On average, both 
nurses cared for 15 or more patients that required mechanical ventilation. On average, both 
nurses also attested to implementing extubation protocols to wean patients from mechanical 
ventilation more than 15 times. 
Education
Education was identified as a major theme in responses related to the preweaning stage. 
Both nurses underwent specific training related to using early extubation protocols. The nurses 
reported feeling well prepared to execute nurse-driven early extubation protocols after their 
training. The nurses acknowledged the importance of training during orientation through 
precepting on the unit. When asked what type of training they had related to early extubation 
protocols, Participant I described their training as “orienting and precepting on the unit.” 
Similarly, Participant II described their training as “orienting on one unit” and receiving 
“education” on another. Additionally, the nurses placed great emphasis on training that included 
a PowerPoint presentation that explained the importance of the extubation protocol and how to 
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use the protocol. Participant I mentioned how material from the PowerPoint presentation was 
reinforced with hands on experience while precepting on the unit. Participant II explained how 
their PowerPoint education was reinforced with a “question and answer period” after staff 
meetings. 
Resources 
Resources including a weaning protocol, respiratory therapist, preceptor, and multi-
disciplinary team were identified as a major theme in responses related to the weaning stage 
According to the nurses, having a “well laid out" and descriptive protocol in place was a vital 
component of successful weaning in preparation for extubation. In response to the question as to 
how they felt about nurse-driven early extubation protocols, Participant I said the following:
I think they work great in this setting and for this patient population. Having a 
protocol in place provides guidance so we can get patients rehabilitated more 
quickly after surgery. We work closely with these patient’s day in and day out and
can assess their readiness to extubate.
Similarly, Participant II said the following:
I think they’re fantastic because the nurses are at the bedside 24/7; they can 
recognize changes in the patient and if it's appropriate [to extubate]. They work 
well with the RTs [respiratory therapists] to make sure the patient is moving in the
right direction to get extubated.
Both nurses attributed successful weaning to having a standardized protocol in place that 
included “step by step” guidance and inclusion and exclusion criteria. While nurses perceived 
that a well laid out protocol was an important resource, they also emphasized the importance of 
having a respiratory therapist at the bedside. The nurses indicated that having a respiratory 
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therapist at the bedside to help drive the weaning process not only “provided a sense of 
reassurance”, but also made them feel “well supported.” Participant I described the importance 
of having the support of their preceptor and coworkers during the weaning process. If Participant
I had a question about the protocol or weaning process, they would use their preceptor and 
coworkers as resources. Equally important in successfully weaning patients is the multi-
disciplinary team. The nurses perceived that using a multi-disciplinary approach to wean patients
enhanced teamwork and communication between nurses, physicians, and respiratory therapists. 
Generally, the nurses felt well supported while weaning because “there were always people 
around.” 
Independence 
Independence was identified as a major theme in responses related to the weaning stage. 
Independence was attributed to the nurses’ comfort level with using extubation protocols and 
autonomy. Although participants had varying levels of experience (Participant I had three years 
and Participant II had 16 years), both felt very comfortable using the protocol to wean patients 
and felt like using protocol provided “a sense of autonomy.” When asked to identify and explain 
their comfort level, Participant I said the following: Very Comfortable. “I would say very 
comfortable because I work at an institute that mainly uses nurse-driven early extubation patients
as opposed to traditional methods. It is something that you grow to be comfortable with as you 
gain more practice.”
Similarly, Participant II said the following: 
Very comfortable. I’ve had a lot of experience with extubating patients and have 
done this at two different hospitals now; in one hospital we always used a nurse-
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driven protocol. With the other hospital the protocol has been in place for five of 
my nine years.
The nurse’s sense of autonomy also stemmed from working directly with patients at the 
bedside. Participant I attested to working closely with their intubated patients “day in and day 
out” to assess their readiness to wean. Decision-making, through the process of monitoring and 
assessing patients, provided them with a sense of independence. The ability of the nurses to use 
their own judgement to rehabilitate patients and advance their plan of care also enhanced 
autonomy. Similarly, Participant II agreed that because nurses are at the bedside 24/7 with 
patients, “they can recognize changes in the patient and if it's appropriate to extubate”. 
According to Participant II this entails working with the respiratory therapist "to make sure the 
patient is moving in the right direction to get extubated.”
Positive Patient Outcomes 
Positive patient outcomes after extubation, as perceived by the nurses, was identified as 
the last core theme in response to the outcome stage of weaning. According to the nurses, getting
patients weaned from mechanical ventilatory support earlier was vital for positive patient health 
outcomes. Positive patient health outcomes included a “decreased likelihood of acquiring 
ventilator associated pneumonia” and quicker progression towards rehabilitation outside of the 
ICU. Getting patients off of ventilatory support was especially a priority for Participant II, who 
explained the importance of progressing with patients’ plan of care after surgery. 
Discussion 
Historically, limited studies have investigated evidence that supports the use of nurse-
driven protocols to facilitate early extubation from mechanical ventilation in adult post-cardiac 
surgical patients. Despite the pivotal role of nurses in providing direct care for intubated post-
EXECUTING NURSE-DRIVEN PROTOCOLS TO FACILITATE EARLY 
EXTUBATION
31
cardiac surgical patients at the bedside, few studies have explored nurses’ perceptions and 
knowledge of executing early extubation protocols. Although limited by a small sample size of 
nurses on one unit (in one institution), this study provided insight on nurses’ experiences and 
perceptions of executing early extubation protocols to wean post-cardiac surgical patients from 
mechanical ventilation in the ICU. Using the Weaning Continuum Model, proposed by The 
Third National Study Group on Weaning from Mechanical Ventilation, and a seven-question 
participatory survey created by Clochesy et al. (1997), the principal investigator investigated 
nurses’ knowledge and perception of executing nurse-driven protocols. Four core emerging 
themes associated with successful extubation were extracted from the interviews with the nurses.
The four themes included education, resources, independence, and positive patient outcomes.
The first theme “Education” described the training and education that the nurses received 
prior to weaning patients from mechanical ventilatory support. Generally, this included both 
didactic and practical, hands on, education. The nurses believed that orientation, preceptorship 
on the unit, and educational sessions (through PowerPoint Presentations) were essential 
components of their education and training. While the didactic portion of their education allowed
the nurses to familiarize themselves with the protocol and to ask questions, the practical portion 
allowed the nurses to gain hands on experience with using the protocol. This provided the nurses 
with a sense of reinforcement. Because of their sufficient education and training, the nurses 
reported feeling well prepared to wean patients at the bedside on their respective unit. 
 The second theme “Resources” described the different types of aid and support that were
deemed beneficial and important by the nurses. These resources were readily drawn upon by the 
nurses at the bedside in order to accomplish successful weaning and extubation. Resources 
included a weaning protocol, respiratory therapist, preceptor, and multi-disciplinary team. 
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Common to both Participant I and Participant II was having a well-laid out, standardized, 
weaning protocol in place. The nurses were better able to execute the weaning protocol in a step 
by step manner if the weaning protocol provided sufficient, easy to follow directions. While 
having a weaning protocol in place was considered an essential asset to guiding the weaning 
process, equally important was clinical personnel. Clinical personnel included a respiratory 
therapist, preceptor, coworkers, and a multi-disciplinary team. The presence of a respiratory 
therapist at the bedside to aid in weaning patients from ventilatory support made the nurses feel 
well supported and provided a sense of reassurance. If the nurses had questions related to the 
protocol or the weaning parameters, they could easily ask the respiratory therapist, their 
preceptor, or their coworkers for assistance. Cove et al. (2016) emphasized the importance of 
utilizing a multi-disciplinary team approach when weaning and extubating patients. Similarly, 
the nurses in this study described the benefits of having a multi-disciplinary team incorporated 
into the weaning process. According to the nurses, a multi-disciplinary team was resourceful 
when the nurses had questions or concerns related to weaning. Utilizing a multi-disciplinary 
team approach also improved interprofessional communication by facilitating dialogue between 
members of the healthcare team to accomplish the common goal of extubation.
The third theme extracted from the interviews, “Independence”, described the nurses’ 
perceptions and comfort level of weaning patients. Study findings demonstrated that from their 
perspective, nurses felt very comfortable using nurse-driven early extubation protocols to wean 
post-cardiac surgical patients from mechanical ventilatory support. The sense of comfort for the 
nurses could be attributed to their experience with using a weaning protocol and “knowing their 
patients”. Study findings also suggest that the nurse’s comfort level was independent of the 
number of years the nurses worked in the ICU. According to the nurses, weaning patients from 
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ventilatory support was something that you learn to become more comfortable with as you gain 
more practice at the bedside. Because nurses are at the bedside day in and day out, they make 
informed decisions on behalf of their patients and are constantly monitoring and assessing their 
patients’ condition. Knowing their patients allowed the nurses to establish more autonomy within
their practice and allowed them to holistically assess their patients’ readiness to wean. Under this
practice, nurses assess patients’ readiness to wean, initiate weaning after receiving orders from 
the physician, use spontaneous breathing trials (SBTs) to actively wean, and assess tolerance of 
weaning trials daily. In this way, providers are not called upon until all weaning parameters are 
met and the patient is ready for extubation. 
The last theme “Positive patient outcomes” described the nurses’ perceptions of the 
benefits of weaning and getting patients extubated earlier from mechanical ventilatory support. 
Previous work examines the benefits of implementing nurse-driven early extubation protocols to 
fast track the extubation process. Previously reported benefits of early extubation suggest that 
weaning protocols can lead to a decrease in ICU and hospital length of stay, complications 
associated with mechanical ventilation, and duration of mechanical ventilation (Arici et al., 
2016). Study findings suggest that according to the nurses, early extubation allows them to 
“progress with their [the patients’] plan of care more quickly.” This is beneficial for patients 
because it decreases the likelihood of acquiring ventilator associated pneumonia and allows 
patients to progress toward rehabilitation outside of the ICU more quickly. Previous work also 
examines the risks of implementing nurse-driven early extubation protocols to fast track the 
extubation process. According to Arici et al. (2016), premature weaning from mechanical 
ventilation could result in unsuccessful extubation, reintubation, or mortality. Early extubation 
risks, namely reintubation, were described by the nurses in this study. In response to the question
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as to whether they experienced any perceived negative effects of early extubation, both 
participants agreed that “reintubation after an unsuccessful extubation” was considered an 
impediment. However, it is important to note that the perceived negative effects of early 
extubation by the nurses did not influence their feelings towards using a weaning protocol. 
The ultimate goal of this study was to gather qualitative evidence to serve as a pilot for 
future research needed to identify nurses’ knowledge and perceptions of executing nurse-driven 
protocols in efforts to support the extension of nurse-driven early extubation protocols across 
more intensive care units. This small-scale pilot study showed that the nurse participants were 
very comfortable using extubation protocols to wean patients from mechanical ventilatory 
support. This study also showed the efficiency of utilizing nurses who work at the bedside to 
wean patients from mechanical ventilatory support; executing nurse-driven extubation protocols 
had a positive impact on patient health outcomes after cardiac surgery. The nurses perceived that 
their education and training provided sufficient knowledge to successfully wean patients. The 
nurses also felt like they were provided with an array of resources at the bedside, whether it was 
the weaning protocol itself or support from the multi-disciplinary team. 
Limitations
This qualitative descriptive pilot study provided insight on nurses’ experiences and 
perceptions of executing early extubation protocols to wean post-cardiac surgical patients from 
mechanical ventilation in the ICU. Although the study was able to identify two nurses' 
knowledge, attitude, comfort level, and perception of nurse-driven early extubation protocols, 
several limitations existed. Because this was a small pilot study, the sample size of participants 
was limited. This study was also limited by recruitment from a single CVICU in a southeast 
teaching hospital. Therefore, conclusions drawn from the study may be less generalizable to 
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other settings or geographical locations. Selection bias may have occurred when assessing the 
participant’s comfort level and knowledge of executing nurse-driven extubation protocols. 
Participants who were more confident of their weaning skills and who were more comfortable 
with using extubation protocols may have been more likely to volunteer for the study. Despite 
these limitations, diverse perspectives analyzed and interpreted the research, thus reducing the 
possibility for researcher bias.
Conclusion
Findings obtained from the systematic review of literature and the qualitative 
descriptive study provide sufficient evidence for the safe and attainable implementation of nurse-
driven early extubation protocols. Nurse-driven early extubation protocols can be executed in the
ICU for post-cardiac surgical patients without compromising patient health outcomes. The 
execution of  early extubation protocols by nurses improves patient health outcomes and 
promotes quicker rehabilitation for post-cardiac surgical patients, while providing nurses with 
more autonomy at the bedside. 
Prior to extending the practice across more intensive care units, the underlying cause that 
prompted mechanical ventilation, type of clinical setting, and patient population must be 
evaluated. Findings from the qualitative descriptive study also suggest recognizing and 
considering nurses’ perceptions and knowledge of weaning prior to extending nurse-driven early 
extubation protocols across more intensive care units. Because nurses play a pivotal role in 
weaning intubated patients, recognizing their perceptions and knowledge of weaning can aid in 
improving the efficacy and safety of the practice. Overall, findings demonstrate the feasibility of 
utilizing nurses to wean patients in different settings and with different patient populations. 
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While findings from the study are well supported by the literature, more research is needed in 
order to expand upon this evidence. 
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A Guide to the Interviews
Purpose of Interview: The purpose of this interview is to explore the perceptions/knowledge of 
ICU nurses concerning the execution of nurse-driven early extubation protocols
RQ1: How comfortable are ICU nurses with executing nurse-driven early extubation protocols
RQ2: What are the perceptions of ICU nurses of patient outcomes after executing nurse-driven 
extubation protocols
Introduction
Hello, my name is Chrisha Jones and I would first like to thank you again for your participation 
in this interview. This interview is a part of my nursing honors project titled "Executing Nurse-
Driven Protocols to Facilitate Early Extubation". A series of closed-ended and open-ended 
questions will be asked during the interview. This will provide a window for you to elaborate on 
your experiences, perceptions, and knowledge of using extubation protocols. To protect the 
confidentiality of patients, please refrain from using any patient identifiers (including patient 
names). Refer to said patients as "the patient". Please also refrain from stating the name of the 
hospital at which you currently work.
Questions
1. How many years have you worked in the Intensive Care Unit (ICU) as a registered nurse?
<1 year   1-3 years    4-10 years       >10 years
                                             
2. On average, how many patients have you cared for who were on a ventilator?  
  0              1-9            10-15         >15
                                   
3. On average, how many times have you implemented extubation protocols to wean patients 
from mechanical ventilation?
  0              1-9             10-15        >15
                                 
4. Have you ever used an early extubation protocol to wean post-cardiac surgical patients from 
mechanical ventilation at a different hospital? 
Yes               Unsure            No
                                        
5. Have you ever used an early extubation protocol to wean post-cardiac surgical patients from 
mechanical ventilation in your current place of work?
Yes               Unsure            No
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6. How comfortable are you with executing early extubation protocols? 
 Very comfortable    Comfortable        Indifferent       Uncomfortable      Very Uncomfortable
                                                                                                                 
Can you explain your level of comfort? For example, if you answered uncomfortable, is this due 
to a lack of knowledge or experience? 
7. Did you have specific training related to using early extubation protocols?
Yes               Unsure            No
                                     
8. What type of training did you have related to early extubation protocols? If other, please 
specify in the space provided.
Orientation      Precepting on unit      ICU-related course    Other
                                                                                    
9. Can you describe the training you had related to early extubation?
10. Do you believe the training you had prepared you to execute early extubation protocols? If 
so, how? If not, why?
11. How do you feel about nurse-driven early extubation protocols?
12. What was your perception of your first experience using an early extubation protocol?
13. Was there an experience you encountered during weaning that influenced/shaped your 
extubation practice?
14. Have you experienced any perceived positive effects of early extubation (for patients or for 
nurses)? If so, please explain.
16. Is there anything else you would like to tell me about your experience using early extubation 
protocols?
Conclusion
This concludes the interview. Thank you for your time and participation. 
          
